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DETERMINING A TASK TEMPLATE AND
ASSOCIATING A TASK COMPLETION STEP
WITH THE TASK TEMPLATE

BACKGROUND

[0001] A user may have interest in creating one or more
tasks and the user may utilize one or more applications to
create the tasks. A task may be created that includes one or
more completion steps that may be performed to complete the
task.

SUMMARY

[0002] This specification is directed to methods and appa-
ratus related to determining a task template and associating
one or more completion steps with the task template. Some
implementations of the specification are generally directed to
determining one or more task completion steps to associate
with a task template. Determining one or more task comple-
tion steps to associate with a task template may include:
determining a task template that includes one or more entity
categories, determining a task group of tasks that include one
ormore entities of the one or more entity categories of the task
template, and associating one or more task completion steps
that are associated with one or more of the tasks of the task
group with the task template. The task group includes tasks
that include an entity that is a member of one or more of the
entity categories of the task template. Additionally, a task
group may be determined based on similarity between one or
more terms and/or entities of the tasks in the task group and
one or more terms and/or entities of the task template. Some
implementations of the specification are generally directed to
identifying a task that conforms to a task template and asso-
ciating one or more task completion steps that are associated
with the task template to the conforming task.

[0003] Insomeimplementations, a method is provided and
includes the steps of: identifying an entity category, wherein
the entity category is a grouping of entities that share one or
more aspects in common; determining a task template, the
task template including a task action identifier and a task
object identifier, and one of the task action identifier and the
task object identifier being an indication of the entity cat-
egory; identifying a plurality of tasks, each of the plurality of
tasks associated with a task entity, and at least one of the
plurality of tasks associated with a task completion step;
determining a task group of one or more of the plurality of
tasks that conform to the task template, a given task of the task
group conforming to the task template if the task entity of the
task is a member of the entity category; determining a group
task completion step, the group task completion step based on
atask completion step associated with one or more of tasks of
the task group; and associating the group task completion step
with the task template.

[0004] This method and other implementations of technol-
ogy disclosed herein may each optionally include one or more
of the following features.

[0005] Each of the plurality of tasks may include a task
action and a task object. The task action of each of the tasks
may be the task entity, the task object identifier an indication
of a template entity, and conformity of a task to the task
template based on similarity between the template entity and
the task object. The task object of each of the tasks may be the
task entity, the task action identifier being an indication of a
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template entity, and conformity of a task to the task template
based on similarity between the template entity and the task
action.

[0006] At least one of the task action and the task object of
each of the tasks of the task group may be associated with a
task textual representation. At least one of the task action
identifier and the task object identifier may be associated with
a template textual representation, and conformity of a given
task of the task group being based on textual similarity
between the task textual representation and the template tex-
tual representation. Conformity of each task to the task tem-
plate may include determining whether the task textual rep-
resentation of a given task of the task group is an alias of an
entity that is a member of the entity category.

[0007] The method may further include the steps of: iden-
tifying an additional task completion step for an additional
task of the task group; associating the additional task comple-
tion step with the task template; and ranking the group task
completion step and the additional task completion step for
the task template.

[0008] The ranking of the group task completion step and
the additional task completion step may be based on counts of
occurrences of associations of the group task completion step
and the additional task completion step to the tasks of the task
group. The ranking of the group task completion step may be
higher than the ranking of the additional task completion step
when the count of occurrences of associations of the group
task completion step is greater than the count of occurrences
of associations of the additional task completion step. Asso-
ciating the group task completion step with the task template
may occur only when the ranking of the group completion
step satisfies a threshold.

[0009] Themethod may further include the steps of: receiv-
ing an additional task of a user; determining a similarity
measurement, the similarity measurement being indicative of
conformity of the additional task to the task template; and
associating the group task completion step with the additional
task if the similarity measurement satisfies a threshold value.
[0010] The method may further include the step of provid-
ing the group task completion step to the user in response to
receiving the additional task of the user. Those methods may
further include the steps of: identifying an uncategorized task
of the plurality of tasks, the uncategorized task being associ-
ated with an uncategorized task completion step, and the
uncategorized task not a task of the task group; determining
that the uncategorized task conforms to the task template; and
associating the uncategorized task with the task group.
[0011] The method may further include the step of associ-
ating the uncategorized task completion step with the task
template. The group task completion step may include an
indication of a completion entity category.

[0012] The completion entity category may be the entity
category. The group task completion step may include a
completion action and a completion object, one of the
completion action and the completion object being associated
with the completion entity category.

[0013] Other implementations may include a non-transi-
tory computer readable storage medium storing instructions
executable by a processor to perform a method such as one or
more of the methods described herein. Yet another implemen-
tation may include a system including memory and one or
more processors operable to execute instructions, stored in
the memory, to perform a method such as one or more of the
methods described herein.
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[0014] Particular implementations of the subject matter
described herein identify an entity category, determine a task
template that includes the identified entity category, deter-
mine a task group of tasks that conform to the task template,
determine a task completion step of a task that conforms to the
task template, and associate the task completion step with the
task template. The task template may be utilized to associate
the task completion step with a task that conforms to the task
template and that is not associated with the task completion
step.

[0015] Itshould be appreciated that all combinations of the
foregoing concepts and additional concepts discussed in
greater detail herein are contemplated as being part of the
inventive subject matter disclosed herein. For example, all
combinations of claimed subject matter appearing at the end
of'this disclosure are contemplated as being part of the inven-
tive subject matter disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 illustrates a block diagram of example envi-
ronment in which a task template may be determined and a
task completion step may be associated with the task tem-
plate.

[0017] FIG.2is aflow chartillustrating an example method
of associating a task completion step of a task with a task
template.

[0018] FIG.3 is an example illustration of tasks that may be
identified and utilized to determine a task template.

[0019] FIG. 4 is another example illustration of tasks that
may be identified and utilized to determine a task template.
[0020] FIG.5isanexample of utilizing a task template that
has been has associated with completion steps to determine
task completion steps for a task that conforms to the task
template.

[0021] FIG. 6 illustrates a block diagram of an example
computer system.

DETAILED DESCRIPTION

[0022] A user may have interest in completing a task and
may indicate interest in completing the task and/or locating
information regarding the completion of the task via one or
more applications. For example, a user may submit a search
query “pay my cell phone bill” to a web browser to identify
one or more steps that may be performed by the user to
complete the task of paying a cellular phone bill. The user
may navigate to a webpage that includes contact information
for the cellular phone provider of the user, such as a phone
number, a mailing address, and/or an email address of the
billing department. The user may utilize this information to
complete the task of paying a cellular phone bill.

[0023] A taskmay be determined and associated with a user
based on identified actions and/or information that is associ-
ated with a user. For example, one or more applications may
identify that a user has submitted a search query to determine
how to complete a task and the application may determine a
task that is associated with one or more completion steps that
may be performed to complete the task. User actions may be,
for example, submitting information that is identified as
indicative of a user intending to perform a task, information
that is associated with the user that may be utilized to com-
plete a task, and/or an explicit submission from a user to
create a task.
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[0024] A task includes an objective, which may include a
task action and a task object that is associated with the task
action. The task action may be an action that a user has
interest in completing and/or having completed by one or
more entities. For example, a task action may be “buy” and
the user may have interest in buying something and/or having
another person buy something for the user. A task object is an
entity that is associated with the task action. For example, a
task may have a task action of “buy” and a task object of
“bananas,” and the task objective may be for the user to buy
bananas.

[0025] Insome implementations, an identified task may be
associated with one or more task completion steps. A task
completion step includes one or more completion actions and
may include one or more completion objects. For example, a
task completion step may be “travel to the mall,” where the
completion action is “travel” and the completion object is
“mall.” In some implementations, a user may submit infor-
mation via one or more applications; a task may be deter-
mined based on the information; and one or more task
completion steps may be determined based on, for example,
the submitted task, additional information that is associated
with the user and/or the task, additional information that is
identified from one or more databases, and/or one or more
previous tasks that have been submitted by the user and/or
other users. For example, a user may submit a search query of
“pay cell phone bill” and the name of the cellular phone
provider of a user may be identified via additional informa-
tion that is associated with the user, such as emails of the user,
phone contacts of the user, and/or browsing history of the
user. Additional information from an email may be utilized to,
for example, determine and associate a task objective of “pay
my cellular phone bill” with a completion step of “Call 555-
555-5555” based on a billing department phone number that
was identified from the email.

[0026] In some implementations, completion steps for a
task may be provided to the user when it is convenient for the
user to complete the task and/or when it is appropriate to
complete the task based on the satisfaction of one or more
conditions. For example, a user may create an entry in calen-
dar application to “Contact Bob,” a task may be determined
based on the entry, and a completion step of “Call 555-5555”
may be determined based on identifying a contact number of
“555-5555” for “Bob” in a contacts application of the user.
The user may be provided with the task completion step of
“Call 555-5555” on the date that the user has indicated in the
calendar application and/or when the user utilizes and/or is
located near a cellular phone. The task completion step may
include populating a dialing application of the cellular phone
with the phone number and/or providing a notification to the
user to perform the completion step of “calling Bob.”

[0027] In some circumstances, completion steps may not
be determined due to a lack of information regarding how to
complete a task and/or because a new type of task is encoun-
tered. Additionally or alternatively, a task may have addi-
tional completion steps in addition to task completion steps
that are determined for the task. When task completion steps
for a task are unknown and/or a task may have additional task
completion steps, known task completion steps of a similar
task may be associated with the task based on a likelihood that
similar tasks may be associated with similar completion
steps. For example, a task of “buy bananas™ may be associated
with the task completion step of “Go to the grocery store,” but
the task of “buy rhubarb” may not be associated with a task
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completion step. Based on identifying that terms in the two
tasks are similar (i.e., both bananas and rhubarb are produce),
one or more components may determine that it is likely that
both tasks may be completed at a grocery store. The user may
be provided the task completion step of “Go to the grocery
store” based on the similarity between the tasks.

[0028] In some implementations, one or more components
of'a task may be associated with a textual representation. For
example, a task to call a contact may include a textual repre-
sentation of the task objective “Call Bob,” the task action
“Call,” and/or the task object “Bob.” Also, for example, a task
to purchase a product may include a textual representation of
the task objective “Purchase bananas,” a task action “Pur-
chase,” and/or a task object “bananas.” In some implementa-
tions, textual representations of tasks may be identified based
on information that is identified when a user creates a task
utilizing one or more applications. For example, a user may
enter “Purchase bananas™ into a task application and/or sub-
mit a search query of “purchase bananas” to a search engine,
and the terms entered by the user may be utilized to associate
a textual representation with the determined task.

[0029] In some implementations, textual representations
that are associated with a task may be a modified form of any
textual representation that was utilized to determine the task.
Modification of textual representations may include, for
example, replacing a term with a canonical form, reordering
of terms, replacing terms with synonyms, and/or correcting
misspellings. For example, a determined task that is based on
the user submitting the query “calling phone company” may
be associated with the textual representation “call phone
company” as a task objective and/or the task action for the
task may be associated with a textual representation “call”
based on replacing “calling” with a canonical form of “call.”
In some implementations, one or more stop words (“to,”
“for,” “at,” etc.) may be removed from textual representa-
tions. For example, a user may submit the query “pay the cell
phone bill” and the textual representation that is associated
with the determined task may be “pay cell phone bill.”
[0030] Insome implementations, one or more components
of a task may be represented by a reference to an entity in a
database. For example, a task action may be a reference to an
entity that is associated with the action “Buy.” In some imple-
mentations, a task component that is a textual representation
may be utilized to identify an entity that may additionally be
associated with one or more synonyms that may replace the
action, such as an entity associated with the alias “Buy” and
that is additionally associated with the alias “Purchase.”
[0031] Insomeimplementations, one or more tasks may be
identified and a task template may be determined based on the
identified tasks. For example, tasks with task objectives of
“Buy bananas” and “Buy oranges” may be identified based on
both tasks objectives including the term “Buy” and the name
of a fruit. Additional tasks that include “Buy” and a name of
afruit may be identified as similar and a task template may be
determined that includes the term “Buy” and a category [fruit]
(As used herein, a term in square brackets denotes a category
that may be replaced with one or aliases of entities that are
members of the category). One or more of the tasks that
conform to the task template may be associated with a task
completion step, and based on the task conforming to the task
template, the task template may additionally be associated
with the task completion step. For example, a task template
for tasks of “buy [fruit]” may be associated with the task
completion step “Travel to the grocery store,” and the task
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template may be associated with that completion step. Addi-
tional task completion steps of tasks that conform to the task
template may be associated with the task template.

[0032] Referringto FIG. 1, a block diagram is illustrated of
example environment in which a task template may be deter-
mined and a task completion step may be associated with the
task template. The environment includes a computing device
105 with task application 110, task recognition engine 115,
task completion step engine 120, task template generator 135,
an entity database 130, and a task database 125. The environ-
ment also includes a communication network 101 that
enables communication between various components of the
environment. In some implementations, the communication
network 101 may include the Internet, one or more intranets,
and/or one or more bus subsystems. The communication net-
work 101 may optionally utilize one or more standard com-
munications technologies, protocols, and/or inter-process
communication techniques.

[0033] The computing device 105 executes one or more
applications and may be, for example, a desktop computer, a
laptop computer, a cellular phone, a smartphone, a personal
digital assistant (PDA), a tablet computer, a navigation sys-
tem, a wearable computing device (e.g., glasses, watch, ear-
piece), and/or other computing device. The computing device
105 includes memory for storage of data and software appli-
cations, a processor for accessing data and executing appli-
cations, and components that facilitate communication over a
communication network 101. In some implementations, the
computing device 105 may include hardware that shares one
or more characteristics with the example computer system
that is illustrated in FIG. 6. In some implementations, the one
or more applications executed by the computing device 105
may include a task application 110. As discussed herein, the
computing device 105 may optionally be utilized to, directly
or indirectly, identify one or more actions of a user and
provide user task information and/or additional information
to one or more components. The task application 110 may be
utilized to access one or more applications such as, for
example, e-mail applications and/or calendar applications. In
some implementations, task application 110 may be an add-
on to one or more other applications that are executing on
computing device 105. In some implementations, task appli-
cation 110 may be an application that performs one or more
actions in addition to identifying task information. For
example, task application 110 may be a web browser and
additionally provide one or more components with task infor-
mation based on browser input by a user. Additionally or
alternatively, task application 110 may be an application that
is dedicated to creating tasks. For example, a user may intend
to create a task and the user may utilize task application 110
to submit information to create the intended task.

[0034] The task recognition engine 115, the task comple-
tion step engine 120, task template generator 135, and/or one
or more additional components of the example environment
of FIG. 1 may each include memory for storage of data and
software applications, a processor for accessing data and
executing applications, and components that facilitate com-
munication over a network. In some implementations, task
recognition engine 115, task completion step engine 120,
and/or task template generator 135 may include hardware that
shares one or more characteristics with the example computer
system that is illustrated in FIG. 4. The operations performed
by other components of the example environment may be
distributed across multiple computer systems. For example,
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task recognition engine 115, the task completion step engine
120, and/or task template generator 135 may be computer
programs running on one or more computers in one or more
locations that are coupled to each other through a network.

[0035] In some implementations, entity database 130 may
be utilized to identify and/or store one or more entities that
may be associated with one or more components of a task,
such as action entities and/or completion entities. For
example, entity database 130 may include a mapping (e.g.,
data defining an association) between entities and, for each
entity, one or more properties and/or other entities related to
the entity. In some implementations, entities are topics of
discourse. In some implementations, entities are persons,
places, concepts, and/or things that can be referred to by a
textual representation (e.g., a term or phrase) and are distin-
guishable from one another (e.g., based on context). For
example, the text “bush” in a query or on a webpage may
potentially refer to multiple entities such as President George
Herbert Walker Bush, President George Walker Bush, a
shrub, and the rock band Bush. In some implementations, an
entity may be referenced by a unique entity identifier that may
be used to identify the entity. The unique entity identifier may
be associated with one or more properties associated with the
entity and/or with other entities. For example, in some imple-
mentations, the entity database 130 may include properties
associated with unique identifiers of one or more entities. For
example, a unique identifier for the entity associated with the
airport with an airport code “LLAX” may be associated with a
name or alias property of “LLAX,” another alias property of
“Los Angeles International Airport” (an alternative name by
which LAX is often referenced), a phone number property, an
address property, and/or an entity category property of “air-
port” in the entity database 130. In some implementations the
entity database 130 may include links between nodes and data
that identifies the relationship between entities represented by
linked nodes. For example, an entity that is an entity category
and represented by a node may include links to entities that
are members of the entity category and data that identifies
those linked entities as members of the entity category. Addi-
tional and/or alternative properties may be associated with an
entity in one or more databases.

[0036] Insomeimplementations, task database 125 may be
utilized by one or more components to store tasks, access
tasks, and/or store one or more task templates. The task data-
base 125 may include one or more storage mediums. For
example, in some implementations, the task database 125
may include multiple computer servers each containing one
or more storage media. Information discussed herein may
optionally be stored in the task database 125 and/or an addi-
tional database. For example, tasks and associated informa-
tion (e.g., actions, objects, unique entity identifiers, textual
representations of associated information, completion steps,
etc.) may be stored in task database 125 for later access by one
or more components. In this specification, the term “data-
base” will be used broadly to refer to any collection of data.
The data of the database does not need to be structured in any
particular way, or structured at all, and it can be stored on
storage devices in one or more locations. Thus, for example,
the database may include multiple collections of data, each of
which may be organized and accessed differently.

[0037] A task template may be utilized to identify one or
more task completion steps. A task template may include one
ormore entity categories, and may additionally include one or
more entities and/or one or more terms. A task that includes
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the one or more entities of a task template, includes the one or
more of the entities of the task template, and/or includes the
one or more terms of the task template may be identified as
conforming to the task template. In some implementations, a
similarity measurement between a task and a task template
may be determined that is indicative of whether the task
conforms to the task template. The task may be determined to
be conforming to the task template if the similarity measure-
ment satisfies a threshold conformity value.

[0038] In some implementations, task completion step
engine 120 may be unable to identify a task completion step
for a task. For example, task completion step engine 120 may
be provided with a task that has not been previously encoun-
tered and/or that is not present in task database 125. Task
completion step engine 120 may not be able to determine task
completion steps for the task based on lack of information.
For example, additional information that is provided with a
task may not be sufficient to determine task completion steps
and/or task completion step engine 120 may be unable to
determine additional information from one or more data-
bases. In some implementations, task completion step engine
120 may determine a task completion step for a task, but
additional unidentified task completion steps may be appro-
priate for the task. Task completion step engine 120 may
utilize one or more previously determined task templates to
determine a task completion step to provide to a user.

[0039] Task template generator 135 may determine one or
more task templates. In some implementations, the task tem-
plate generator 135 may determine a task template based on
tasks that have been submitted by one or more users. In some
implementations, the tasks may be identified from the task
database 125. In some implementations, task recognition
engine 115 and/or task completion step engine 120 may pro-
vide tasks to task template generator 135 that were deter-
mined based on information that is associated with and/or
provided by a user. In some implementations, task recogni-
tion engine 115 and/or task completion step engine 120 may
provide the tasks to task template generator 135 in real time.
[0040] In some implementations, task template generator
135 may determine one or more task templates independent
of previously submitted tasks. For example, task template
generator 135 may identify one or more entities, entity cat-
egories, and/or one or more terms and determine a task tem-
plate based on the identified components. Also, for example,
task template generator 135 may identify one or more com-
ponents and determine one or more additional components of
the task template based on previously submitted tasks and/or
additional information from one or more databases. For
example, task template generator 135 may identify an entity
category of [fruit] from one or more databases, identify one or
more tasks that have been submitted that include an entity that
is a member of [fruit], and create a task template that includes
[fruit] and one or more additional terms and/or entities that
are included in the identified tasks. Also, for example, task
template generator 135 may identify an entity category of
[fruit] and determine a template that includes the entity cat-
egory [fruit] and one or more entities that are associated with
members of the [fruit] category, such as entites associated
with the terms “Buy” and/or “Eat.”

[0041] A task template may include one or more entities
that may be utilized to identify tasks that conform to the task
template. For example, for a task template of “Pay [bill],”
“Pay” may be a textual representation of an entity and/or an
identifier of an entity that is associated with the action of
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paying for a service or product. A task with a task object that
is a member of the entity category [bill] and that includes a
task action that is associated with an entity of “Pay” may be
included in a task group of tasks that conform to the task
template “Pay [bill].”” For example, a task with a task objec-
tive of “Pay cell phone bill” may be included in a task group
of tasks that conform to the task template “Pay [bill]” based
on the task including a reference to a “Pay” entity and the task
including a reference to an entity that is a member of a [bill]
category.

[0042] To determine a task template, task template genera-
tor 135 may identify an entity category in the entity database
130. An entity category is a grouping of entities that share one
or more common aspects. For example, task template genera-
tor 135 may identify an entity category of [fruit] from entity
database 130 that includes entities in the entity database 130
that are fruits (e.g., entities associated with the fruits bananas,
apples, oranges, etc.). In some implementations, task tem-
plate generator 135 may identify one or more aliases for
entities in entity database 130 that are members of the entity
category. For example, an entity that represents the fruit
“bananas” may be associated with the alias “bananas.” Also,
for example, a single entity may be associated with multiple
aliases, such as “cantaloupe” and “muskmelon” (both names
for the same fruit).

[0043] In some implementations, task template generator
135 may identify one or more tasks from task database 125
and/or may utilize one or more tasks that are provided by task
recognition engine 115 to determine one or more additional
terms to include in a task template. For example, task tem-
plate generator 135 may identify an entity category of [fruit],
identify tasks that include an alias for an entity that is a
member of the [fruit] category, and identify additional terms
and/or entities in the task objectives of the tasks. For example,
referring to FIG. 3, an example of identified tasks and an
associated task template is provided. Tasks 300, 305, and 310
include a textual representation of a task objective for each
task in a bold box. For example, task 300 includes the terms
“Buy bananas,” which is a representation of the task action
“buy” and the task entity “bananas.” The tasks additionally
include a task completion step in a non-bold box below the
task objectives. For example, task 300 includes the task
completions step of “Travel to the grocery store,” which may
alternatively be represented by a textual representation of the
completion action “travel” and the completion object “gro-
cery store.” In the illustrated example, the tasks 300, 305, and
310 may be identified by task template generator 135 from
task database 125 and/or the tasks may be provided to task
template generator 135 by task recognition engine 115 based
on information that was received from task application 110.
Task template generator 135 may identify an entity category
of “[fruit]” from entity database 130 and identify tasks 300,
305, and 310 based on the tasks including aliases of entities
that are members of the entity category [fruit]. Insome imple-
mentations, the task objects of one or more tasks may be an
identifier of an entity. Task template generator 135 may iden-
tify the tasks by identifying tasks that include task objects that
are members of the entity category.

[0044] Task template generator 135 may determine a task
template based on the common and/or similar components of
the identified tasks. For example, task template generator 135
may determine that one or more of the plurality of tasks have
a task action of “buy.” Additionally, task template generator
135 may determine that the tasks of the plurality of tasks
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include entities of the same entity category. For example, task
template generator 135 may determine that all of the tasks of
the plurality of tasks include a task entity that is a fruit. Task
template generator 135 may determine a task template that
includes the term or entity that is common to the task objec-
tives and that includes an alias of an entity that is a member of
the entity category. For example, task template generator 135
may determine a task template of “buy [fruit]” based on
identifying a plurality of tasks that includes the task action
“buy” and an alias of an entity that is a member of [fruit].

[0045] Task template generator 135 may determine a task
group of tasks that conform to the determined task template.
The task group may include one or more tasks that were
utilized to determine the task template and/or other tasks that
are provided by task recognition engine 115 and/or identified
from task database 125. Some of the identified tasks may be
associated with completion steps and some of the identified
tasks may not have an associated task completion step. Task
template generator 135 may identify one or more task
completion steps that are associated with tasks that conform
to the task template. The task completion steps for tasks may
be task completion steps that were determined by the task
recognition engine 115 and provided to task template genera-
tor 135 and/or task completion steps that are associated with
tasks that were identified from task database 125. For
example, referring to FIG. 3, task template generator 135 may
identify the task completion steps that are associated with
tasks 300, 305, and 310. In the illustrated example, all of the
tasks are associated with the task completion step of “Travel
to the grocery store.” In some implementations, task template
generator 135 may utilize the identified task completion steps
of one or more tasks of the task group to determine the
similarity of the tasks. For example, task template generator
135 may determine that tasks 300, 305 and 310 are similar
based in part on the tasks having the same task completion
step.

[0046] Insomeimplementations, a similarity measurement
may be determined for each task that is indicative of whether
the task conforms to the task template. The similarity mea-
surement may be based on, for example, the similarity
between the terms of the task template and the terms that are
in the textual representation of a task objective. For example,
for a task template of “Buy [fruit],” a similarity measurement
of the similarity between the task template and the task with
a task objective of “Buy bananas” may be indicative of the
similarity between the entity or term “Buy” that is present in
both the task template and the task objective. Also, for
example, a similarity measurement may be determined based
on the conformity of the entity that is associated with the task
object of the task, “bananas,” and the entity category of the
task template, [fruit].

[0047] Task template generator 135 may associate a task
completion step that is associated with one of the tasks of the
task group with the task template. In some implementations,
task template generator 135 may determine whether to asso-
ciate a given task completion step with a task template based
on a count of occurrences of tasks of the task group (e.g., the
number of tasks and/or percentage of tasks) that are associ-
ated with the task completion step. For example, referring to
FIG. 3, task template generator 135 may determine that the
identified tasks 300, 305, and 310 are each associated with the
task completion step “Travel to the grocery store” and asso-
ciate the task completion step with task template 315 based on
all of the tasks of the task group being associated with the task
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completion step “Travel to the grocery store” Also, for
example, task template generator 135 may identify a fourth
task of “Buy pumpkins” that conforms to the template and
that is associated with the task completion step “go to the
farmer’s market.” Task template generator 135 may not asso-
ciate the task completion step “go to the farmer’s market”
with task template 315 if that task completion step does not
appear a threshold number of times in the identified tasks of
the task group.

[0048] In some implementations, a task completion step
may be associated with a task template only if the popularity
of'usage of the task completion step satisfies a threshold. For
example, one or more tasks of the task group for the task
template of “Travel to [business]” may be associated with the
task completion steps “Drive to [business]” and “Fly to [busi-
ness|” and task template generator 135 may determine that
previous users have utilized “Drive to [business|” with a
greater frequency than “Fly to [business].” Task template
generator 135 may associate, based on the frequency of past
usage of each of the task completion steps, the task comple-
tion step “Drive to [business]” and not the task completion
step “Fly to [business]” if the usage of “Fly to [business]” is
below a threshold usage level.

[0049] In some implementations, task template generator
135 may determine multiple entity categories for a task tem-
plate based on identified tasks. For example, referring to F1G.
4, an example of identified tasks and a task template with
multiple entity categories is provided. Tasks 400, 405, and
410 may be identified in task database 125 by task template
generator 135 and/or received from task recognition engine
115. The task descriptions of the tasks are provided in a bold
box, and the task completion steps that are associated with the
tasks are provided below the task descriptions. The task tem-
plate 415 includes a template in a bold box with task comple-
tion steps that have been associated with the task template
below the template.

[0050] Task template generator 135 may determine a simi-
larity score for tasks 400, 405, and 410, and determine that the
similarity between the tasks satisfies a threshold task similar-
ity measurement. For example, task template generator 135
may determine that entities with aliases of the task actions of
tasks 400, 405, and 410 are members of the same entity
category (i.e., “Travel” and “Drive” may be members of a
[travel methods] entity category). Also, for example, task
template generator 135 may determine that the tasks include
aliases of task entities that are members of the same entity
category (i.e., “Business 1,” “Business 2,” and “Business 3”
entities members of a [business] entity category). Task tem-
plate generator 135 may determine a task template based on
similarity between the tasks of the identified plurality of
tasks. In the illustrated example, task template generator 135
determines a task template of “[travel methods] [business]”
based on identifying that the task descriptions of tasks 400,
405, and 410 are similar. A task group may be determined and
task completion steps that are associated with the conforming
tasks are identified and associated with the task template 415.
[0051] Intheillustrated example, the task completion steps
that are associated with the task template 415 include an
entity category that may be utilized to determine task comple-
tion steps for other tasks that conform to the template. An
entity category that is present in one or more task completion
steps may be replaced by an alias of an entity that is a member
of'the entity category when the task is provided to the user. For
example, task template 415 includes a task completion step of
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“Take car to [business],” and the user may be provided with
the task completion step of “Take car to Business 5” for a task
of “Travel to Business 5” based on “Business 5 being a
member of a [business] category and that “Business 5” is the
member of the entity category that is present in the task
objective.

[0052] Task recognition engine 115 receives actions of a
user and/or additional information that are associated with the
user from task application 110 via communication network
101. Based on the received information, the task recognition
engine 115 may determine that the user has interest in creat-
ing a task. For example, the user may submit a search query of
“pay my cellular phone bill” to a web search engine and task
application 110 may identitfy the submitted query and provide
the query, one or more search results of the search query,
and/or one or more webpages that were accessed by the user,
to task recognition engine 115. In some implementations,
task application 110 may provide task recognition engine 115
with additional information that may be utilized to determine
a task. For example, task application 110 may identify an
email from a cellular phone company of a user that includes
the name of the cellular phone company of the user, and task
application 110 may provide the name of the cellular phone
company to task recognition engine 115 in addition to infor-
mation regarding the user interest in creating a task. Task
recognition engine 115 may determine a task to associate
with the user based on information that is received from the
task application 110 and provide the task to task completion
step engine 120.

[0053] Task completion step engine 120 may identify one
or more completion steps to associate with a task that is
received from task recognition engine 115. In some imple-
mentations, task completion step engine 120 may identify one
ormore entities in entity database 130 that are associated with
aliases of one or more components of a task description and
associate a completion step with the task based on informa-
tion that is associated with the identified entities. For
example, a task may be “pay cell phone bill,” and task
completion step engine 120 may identify an entity that is
associated with the cellular phone company of the user in
entity database 130. The identified entity may be associated
with the phone number of the cellular phone company, such as
“555-5555. Task completion step engine 120 may associate
atask of “Call 555-5555” with the task of “pay my cell phone
bill” based on identifying that the phone number “555-5555
is associated with the cellular phone company entity.

[0054] In some implementations, task completion step
engine 120 may determine one or more completion steps by
determining whether a given task conforms to a task template.
In some instances, task completion step engine 120 may not
be able to determine task completion steps for a task and/or
task completion step engine 120 may determine one or more
task completion steps, but not all possible task completion
steps for the task. For example, task application 110 may not
identify enough information to provide to task completion
step engine 120 so that task completion steps for the task may
be determined. Also, for example, task completion step
engine 120 may not identify sufficient information from task
database 125 and/or entity database 130 to determine a task
completion step for a task. In some implementations, task
completion step engine 120 may determine whether tasks that
have associated task completion steps may be compared to
one or more task templates to determine whether additional
task completion steps may be associated with the task. For
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example, task completion step engine 120 may determine
task completion steps for a given task by consulting one or
more databases and/or based on the provided additional infor-
mation, and additionally determine whether the task con-
forms to one or more task templates.

[0055] Task recognition engine 115 may identify one or
more task completion steps that are associated with the iden-
tified task template but not associated with the determined
task. Based on the task conforming to the template, task
completion step engine 120 may associate task completion
steps that are associated with the identified task template with
the determined task. The task completion steps for the deter-
mined task may be provided to the user as described herein
and/or the task with associated task completion steps may be
stored in task database 125 for later utilization by one or more
components.

[0056] In some implementations, task recognition engine
115 may determine that a task conforms to multiple task
templates. For example, the plant “rhubarb” may be a mem-
ber of an entity category “[produce]” and an entity category
“[medicine]” based on different uses for the rhubarb plant.
Task recognition engine 115 may determine that the task
“Buy rhubarb” conforms to a task template of “Buy [pro-
duce]” and additionally to a task template of “Buy [medi-
cine].” In some implementations, task recognition engine 115
may identify the task completion steps that are associated
with all of the multiple task templates and associate the task
completion steps with the task. In some implementations,
task recognition engine 115 may identify one or more task
templates as the most likely task templates and associate only
the task completion steps that are associated with the most
likely task template or task templates with the task. For
example, task recognition engine 115 may determine that
“rhubarb” is more likely to be associated with tasks that
include purchasing rhubarb as produce than with tasks that
include purchasing the plant as medicine, and task recogni-
tion engine 115 may associate the task completion steps that
are associated with “Buy [produce]” (which may include, for
example, “Go to the grocery store”) and not the task comple-
tion steps that are associated with the task template “Buy
[medicine]|” (which may include, for example, “Go to the
pharmacy”). In some implementations, strength of associa-
tions of entities with entity categories may be determined via,
for example, entity database 130.

[0057] Many other configurations are possible having more
orless components than the environment shown in FIG. 1. For
example, although the components are each illustrated alone
in FIG. 1, it is understood that one or more of the computing
device 105, task recognition engine 115, task completion step
engine 120, task database 125, entity database 130, and/or
task template generator 135 may be combined in some imple-
mentations.

[0058] Referring to FIG. 5, an example of associating task
completion steps with a task based on determining that the
task conforms to a task template is provided. In the illustrated
example, task recognition engine 115 may determine a task
500 based on information that is provided by task application
110 as described herein. Task recognition engine 115 may
provide the task to task completion step engine 120 to deter-
mine one or more task completion steps to associate with the
task. Task completion step engine 120 may identify the task
template 505 based on task 500 conforming to the task tem-
plate. For example, task completion step engine 120 may
determine that the provided task has a task objective that
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includes a task action (“Travel”) that is associated with an
entity that is a member of the entity category [travel] and
additionally includes an alias of a task entity (“Business 1)
that is a member of the entity category [business]. Based on
the task description “Travel to Business 1” of task 500 con-
forming to task template 505, task completion step engine
120 may associate one or more of the task completion steps of
task template 505 with task 500. For example, task comple-
tion step engine 120 may associate the task completion steps
of task template 505 with task 500, which may result in task
510. Task 510 may be provided to task recognition engine 115
and/or task completion step engine 120. Task 510 may be
utilized to provide one or more task completion steps to a user
and/or task 510 may be stored with associated task comple-
tion steps in task database 125.

[0059] In some implementations, a ranking may be
assigned to one or more task completion steps that are asso-
ciated with a task template and task completion step engine
120 may determine whether to associate a given task comple-
tion step with a conforming task based on the associated
ranking. For example, a task completion step that was asso-
ciated with multiple tasks of the task group that was utilized
to determine the task template may have a rank that is more
indicative of assigning the task completion step with a con-
forming task than a task completion step that was associated
with fewer tasks of the task group.

[0060] In some implementations, a task with one or more
associated task completion steps may be more likely to con-
form to a task template if a task completion step that is
associated with the task matches a task completion step thatis
associated with the task template. For example, a task of “Buy
bananas” may be associated with a task completion step of
“Go to the grocery store,” and a task template of “Buy [fruit]”
may be associated with completion steps of “Go to the gro-
cery store” and “Go to the farmer’s market.” Because the task
conforms to the task template and shares a task completion
step with a task completion step that is associated with the
task template, the task may be more likely to be associated
with the task completion step “Go to the farmer’s market”
than a task that does not share the task completion step “Go to
the grocery store” with the task template.

[0061] Referring to FIG. 2, a flow chart illustrating an
example method of associating a task completion step of a
task with a task template is provided. Other implementations
may perform the steps in a diftferent order, omit certain steps,
and/or perform different and/or additional steps than those
illustrated in FIG. 2. For convenience, aspects of FIG. 2 will
be described with reference to one or more components of
FIG. 1 that may perform the method, such as task template
generator 135 and/or task recognition engine 115.

[0062] Atstep 200, a plurality oftasks is identified. In some
implementations, the plurality of tasks is identified by a com-
ponent that shares one or more characteristics with task tem-
plate generator 135. In some implementations, tasks may be
identified from a database that shares one or more character-
istics with task database 125. In some implementations, one
or more tasks may be provided to task template generator 135
by a component that shares one or more characteristics with
task recognition engine 115. In some implementations, a task
that is identified may be associated with one or more task
completion steps. In some implementations, a task that is
identified may not be associated with a task completion step.
[0063] Identified tasks include a task action and a task
object. In some implementations, the task action and/or the
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task object may be an entity and/or an identifier of an entity in
entity database 130. For example, a task may have a task
action that is associated with the entity for the action “Buy.”
Also, for example, a task may have a task object that is
associated with an entity for the fruit “bananas.” In some
implementations, a task action and/or a task object of a task
may be atextual representation of an alias of an entity in entity
database 130. For example, a task may have a task action of
“Purchase,” and the task action may be an alias of an entity for
the action “Purchase.”

[0064] At step 205, an entity category is determined. An
entity category may be determined by a component that
shares one or more characteristics with task template genera-
tor 135. In some implementations, an entity category may be
identified and/or determined based on one or more entities
from entity database 130. In some implementations, the entity
category may be determined based on one or more entities
that are identified from the plurality of tasks in step 200. For
example, task template generator 135 may identify a task
entity and/or a textual representation of a task entity in a task
of the plurality of tasks that were identified at step 200, and
determine that the entity category is the category of the iden-
tified task entity. In some implementations, task template
generator 135 may determine an entity category first and
identify a plurality of tasks at step 200 that each includes a
task entity of the determined entity category.

[0065] At step 210, one or more identifiers of entities that
are members of the entity category are identified. In some
implementations, the identifiers may be aliases of the entities
that are members of the entity category that was identified at
step 205. In some implementations, the aliases are textual
representations of the associated entities. For example, for an
entity category of “[fruit]” task template generator 135 may
identify an entity that is a member of the entity category and
that is associated with the textual alias “banana.” In some
implementations, the identifiers are a unique identifier to
identify the associated entity. For example, an identifier of an
entity may be a memory address and/or database reference
number that uniquely identifies an entity in entity database
130.

[0066] At step 215, a task template is determined. The task
template includes the entity category that was identified at
step 205 and may include one or more additional entities
and/or one or more additional terms. For example, a task
template may include the entity category [fruit], which may
be an entity category that is associated with fruit entities.
Also, for example, a task template may include an entity
“Buy” in addition to the entity category [fruit]. In some
implementations, one or more terms in a task template may be
associated with a task action and/or a task object. For
example, a task template may include the term “Buy” and that
term may be associated with a task action of “Buy.” In some
implementations, a task template may include one or more
entities. For example, a task template may include the term
“buy,” which may be associated with an entity of “buy” and/or
the task template may include an identifier of an entity of
“Buy” that may be utilized to identify the associated entity in
entity database 130.

[0067] At step 220, a task group of one or more tasks that
conform to the task template is determined. The conforming
tasks of the task group may be identified by a component that
shares one or more characteristics with task template genera-
tor 135. In some implementations, the task group may include
one or more of the plurality of tasks from step 200. In some
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implementations, the task group may include additional and/
or alternate tasks. The tasks of the task group are conforming
if a given task includes an identifier of an entity that is a
member of the entity category that was identified in step 205
and that includes any additional terms and/or entities that are
components of the task template. In some implementations, a
similarity measurement may be determined that is indicative
of the conformity of a task with the task template and tasks
with a similarity measurement that satisfies a threshold value
may be included in the task group.

[0068] For example, a task group of tasks that conform to
the task template “Buy [fruit]” may include tasks that have a
task object that is an entity of the entity category “[fruit].”
Additionally or alternatively, a task group of tasks that con-
form to the task template “Buy [fruit]” may include tasks that
have a task action that is associated with the entity “Buy.”
Also, for example, the task group may include only tasks that
include both the task action of “Buy” and a task object that is
a member of the entity category “[fruit].”

[0069] Atstep 225, atask completion step that is associated
with one or more of the tasks of the task group is determined.
In some implementations, the determined group task comple-
tion step may be a task completion step that is associated with
a threshold number of the tasks of the task group. For
example, a task completion step may be selected as a group
task completion step only if a majority of the tasks of the task
group are associated with the task. In some implementations,
multiple task completion steps may be identified. For
example, one or more tasks of the task group may be associ-
ated with a first task completion step and one or more of the
tasks of the task group may be associated with a second task
completion step, and task template generator 135 may deter-
mine that both of the task completion steps should be associ-
ated with the task template at step 230.

[0070] At step 230, the task completion step or task
completion steps that were identified at step 225 are associ-
ated with the task template of step 215. The task template may
be stored in one or more databases and utilized by one or more
components to associate a completion step with a task that
conforms to the task template. For example, a task template
may be “Buy [fruit]” with a task completion step of “Travel to
the farmer’s market,” and the conforming task of “buy
oranges” may be associated with the task completion step of
“Travel to the farmer’s market” based on the task conforming
to the task template.

[0071] FIG. 6 is a block diagram of an example computer
system 610. Computer system 610 typically includes at least
one processor 614 which communicates with a number of
peripheral devices via bus subsystem 612. These peripheral
devices may include a storage subsystem 624, including, for
example, a memory subsystem 626 and a file storage sub-
system 628, user interface input devices 622, user interface
output devices 620, and a network interface subsystem 616.
The input and output devices allow user interaction with
computer system 610. Network interface subsystem 616 pro-
vides an interface to outside networks and is coupled to cor-
responding interface devices in other computer systems.

[0072] User interface input devices 622 may include a key-
board, pointing devices such as a mouse, trackball, touchpad,
or graphics tablet, a scanner, a touchscreen incorporated into
the display, audio input devices such as voice recognition
systems, microphones, and/or other types of input devices. In
general, use of the term “input device” is intended to include
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all possible types of devices and ways to input information
into computer system 610 or onto a communication network.
[0073] User interface output devices 620 may include a
display subsystem, a printer, a fax machine, or non-visual
displays such as audio output devices. The display subsystem
may include a cathode ray tube (CRT), a flat-panel device
such as a liquid crystal display (LCD), a projection device, or
some other mechanism for creating a visible image. The
display subsystem may also provide non-visual display such
as via audio output devices. In general, use of the term “output
device” is intended to include all possible types of devices and
ways to output information from computer system 610 to the
user or to another machine or computer system.

[0074] Storage subsystem 624 stores programming and
data constructs that provide the functionality of some or all of
the modules described herein. For example, the storage sub-
system 624 may include the logic to determine a task tem-
plate, identify one or more tasks that conform to the task
template, and associate a task completion step that is associ-
ated with one of the conforming tasks with the task template.
[0075] These software modules are generally executed by
processor 614 alone or in combination with other processors.
Memory 626 used in the storage subsystem can include a
number of memories including a main random access
memory (RAM) 630 for storage of instructions and data
during program execution and a read only memory (ROM)
632 in which fixed instructions are stored. A file storage
subsystem 628 can provide persistent storage for program
and data files, and may include a hard disk drive, a floppy disk
drive along with associated removable media, a CD-ROM
drive, an optical drive, or removable media cartridges. The
modules implementing the functionality of certain imple-
mentations may be stored by file storage subsystem 628 in the
storage subsystem 624, or in other machines accessible by the
processor(s) 614.

[0076] Bus subsystem 612 provides a mechanism for let-
ting the various components and subsystems of computer
system 610 communicate with each other as intended.
Although bus subsystem 612 is shown schematically as a
single bus, alternative implementations of the bus subsystem
may use multiple busses.

[0077] Computer system 610 can be of varying types
including a workstation, server, computing cluster, blade
server, server farm, or any other data processing system or
computing device. Due to the ever-changing nature of com-
puters and networks, the description of computer system 610
depicted in FIG. 6 is intended only as a specific example for
purposes of illustrating some implementations. Many other
configurations of computer system 610 are possible having
more or fewer components than the computer system
depicted in FIG. 6.

[0078] While several implementations have been described
and illustrated herein, a variety of other means and/or struc-
tures for performing the function and/or obtaining the results
and/or one or more of the advantages described herein may be
utilized, and each of such variations and/or modifications is
deemed to be within the scope of the implementations
described herein. More generally, all parameters, dimensions,
materials, and configurations described herein are meant to be
exemplary and that the actual parameters, dimensions, mate-
rials, and/or configurations will depend upon the specific
application or applications for which the teachings is/are
used. Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many
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equivalents to the specific implementations described herein.
It is, therefore, to be understood that the foregoing implemen-
tations are presented by way of example only and that, within
the scope of the appended claims and equivalents thereto,
implementations may be practiced otherwise than as specifi-
cally described and claimed. Implementations of the present
disclosure are directed to each individual feature, system,
article, material, kit, and/or method described herein. In addi-
tion, any combination of two or more such features, systems,
articles, materials, kits, and/or methods, if such features, sys-
tems, articles, materials, kits, and/or methods are not mutu-
ally inconsistent, is included within the scope of the present
disclosure.

What is claimed is:

1. A computer implemented method, comprising:

identifying an entity category, wherein the entity category

is a grouping of entities that share one or more aspects in
common;

determining a task template, wherein the task template

includes a task action identifier and a task object identi-
fier, and wherein one of the task action identifier and the
task object identifier is an indication of the entity cat-
egory;

identifying a plurality of tasks, wherein each of the plural-

ity of tasks is associated with a task entity, and wherein
at least one of the plurality of tasks is associated with a
task completion step;
determining a task group of one or more of the plurality of
tasks that conform to the task template, wherein a given
task of'the task group conforms to the task template if the
task entity of the task is a member of the entity category;

determining a group task completion step, wherein the
group task completion step is based on a task completion
step associated with one or more of tasks of the task
group; and

associating the group task completion step with the task

template.

2. The method of claim 1, wherein each of the plurality of
tasks includes a task action and a task object.

3. The method of claim 2, wherein the task action of each of
the tasks is the task entity, wherein the task object identifier is
an indication of a template entity, and wherein conformity of
a task to the task template is based on similarity between the
template entity and the task object.

4. The method of claim 2, wherein the task object of each of
the tasks is the task entity, wherein the task action identifier is
an indication of a template entity, and wherein conformity of
a task to the task template is based on similarity between the
template entity and the task action.

5. The method of claim 2, wherein at least one of the task
action and the task object of each of the tasks of the task group
is associated with a task textual representation.

6. The method of claim 5, wherein at least one of the task
action identifier and the task object identifier is associated
with a template textual representation, wherein conformity of
a given task of the task group is based on textual similarity
between the task textual representation and the template tex-
tual representation.

7. The method of claim 5, wherein conformity of each task
to the task template includes determining whether the task
textual representation of a given task of the task group is an
alias of an entity that is a member of the entity category.
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8. The method of claim 1, further comprising:

identifying an additional task completion step for an addi-

tional task of the task group;

associating the additional task completion step with the

task template; and

ranking the group task completion step and the additional

task completion step for the task template.

9. The method of claim 8, wherein the ranking of the group
task completion step and the additional task completion step
is based on counts of occurrences of associations of the group
task completion step and the additional task completion step
to the tasks of the task group.

10. The method of claim 9, wherein the ranking of the
group task completion step is higher than the ranking of the
additional task completion step when the count of occur-
rences of associations of the group task completion step is
greater than the count of occurrences of associations of the
additional task completion step.

11. The method of claim 8, wherein associating the group
task completion step with the task template occurs only when
the ranking of'the group completion step satisfies a threshold.

12. The method of claim 1, further comprising:

receiving an additional task of a user;

determining a similarity measurement, wherein the simi-

larity measurement is indicative of conformity of the
additional task to the task template; and

associating the group task completion step with the addi-

tional task if the similarity measurement satisfies a
threshold value.
13. The method of claim 12, further comprising providing
the group task completion step to the user in response to
receiving the additional task of the user.
14. The method of claim 1, further comprising:
identifying an uncategorized task of the plurality of tasks,
wherein the uncategorized task is associated with an
uncategorized task completion step, and wherein the
uncategorized task is not a task of the task group;

determining that the uncategorized task conforms to the
task template; and

associating the uncategorized task with the task group.

15. The method of claim 14, further comprising:

associating the uncategorized task completion step with

the task template.

16. The method of claim 1, wherein the group task comple-
tion step includes an indication of a completion entity cat-
egory.

17. The method of claim 16, wherein the completion entity
category is the entity category.

18. The method of claim 16, wherein the group task
completion step includes a completion action and a comple-
tion object, and wherein one of the completion action and the
completion object is associated with the completion entity
category.

19. A system including memory and one or more proces-
sors operable to execute instructions in memory, comprising
instructions to:

identify an entity category, wherein the entity category is a

grouping of entities that share one or more aspects in
common;

determine a task template, wherein the task template

includes a task action identifier and a task object identi-
fier, and wherein one of the task action identifier and the
task object identifier is an indication of the entity cat-

egory;
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identify a plurality of tasks, wherein each of the plurality of
tasks is associated with a task entity, and wherein at least
one of the plurality of tasks is associated with a task
completion step;
determine a task group of one or more of the plurality of
tasks that conform to the task template, wherein a given
task of'the task group conforms to the task template if the
task entity of the task is a member of the entity category;

determine a group task completion step, wherein the group
task completion step is based on a task completion step
associated with one or more of tasks of the task group;
and

associate the group task completion step with the task

template.

20. The system of claim 19, wherein the instructions fur-
ther include instructions to:

identify an additional task completion step for an addi-

tional task of the task group;

associate the additional task completion step with the task

template; and

rank the group task completion step and the additional task

completion step for the task template.

21. The system of claim 19, wherein the instructions fur-
ther include instructions to:

receive an additional task of a user;

determine a similarity measurement, wherein the similar-

ity measurement is indicative of conformity of the addi-
tional task to the task template; and

associate the group task completion step with the addi-

tional task if the similarity measurement satisfies a
threshold value.
22. The system of claim 19, wherein the instructions fur-
ther include instructions to:
identify an uncategorized task of the plurality of tasks,
wherein the uncategorized task is associated with an
uncategorized task completion step, and wherein the
uncategorized task is not a task of the task group;

determine that the uncategorized task conforms to the task
template; and

associate the uncategorized task with the task group.

23. The system of claim 22, wherein the instructions fur-
ther include instructions to:

associate the uncategorized task completion step with the

task template.

24. A non-transitory computer readable storage medium
storing at least one program configured for execution by at
least one processor of a computer system, the at least one
program comprising instructions to:

identify an entity category, wherein the entity category is a

grouping of entities that share one or more aspects in
common;

determine a task template, wherein the task template

includes a task action identifier and a task object identi-
fier, and wherein one of the task action identifier and the
task object identifier is an indication of the entity cat-
egory;

identify a plurality of tasks, wherein each of the plurality of

tasks is associated with a task entity, and wherein at least
one of the plurality of tasks is associated with a task
completion step;

determine a task group of one or more of the plurality of

tasks that conform to the task template, wherein a given
task of'the task group conforms to the task template if the
task entity of the task is a member of the entity category;
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determine a group task completion step, wherein the group
task completion step is based on a task completion step
associated with one or more of tasks of the task group;
and

associate the group task completion step with the task
template.



